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(54) Method and receiver for managing service information in a digital television system 


(57) The invention relates to a process for managing 
service information in a digital television system. 

The process comprises, with regard to a receiver of 
the system, the following steps: 

programming of means (5) for the selective extrac- 
tion of information from a digital data stream: 
storage of at least some of the extracted informa- 


tion: . 

marking of a stored item of information as being up- 
dated or non-updated depending on the program- 
ming, relating to this item of information, of the said 
means of selective extraction. 

The invention also relates to a device for imple- 
menting this process. 
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Description 

[0001] The invention relates to a process for managing service information in a digital television system, especially 
information relating to programme guides. 

[0002] The invention applies among other things to digital television decoders. 

[0003] Electronic programme guides (or EPGs) are software applications used within digital television systems. 
These applications provide the viewer with an interface whereby he may consult information relating, typically to the 
programmes broadcast. 

[0004] The information is transmitted by multiplexing appropriate data packets in the digital data stream. A name 
which is often used for this type of data is "Service Information" (or simply "SI"). 

[0005] The service information is broadcast periodically, the period being chosen In particular on the basis of the 
available passband and of the frequency of user requests for information. This is because, when the user wishes to 
view rapidly the information relating to a large number of programmes, it is desirable for the waiting time between the 
user's request for the information and the response to this request to be as short as possible. One means consists in 
furnishing each receiver or decoder with a large amount of memory in order to store as much information as possible 
so as to be able to respond immediately to the user's requests. It turns out that the total amount of information broadcast 
is such that this solution is not viable in a mass product intended for the general public, at least at the current price of 
semiconductor memories. Moreover, the fact that the item of information alters constantly would compel the receiver 
or decoder to devote a considerable part of its resources to the updating of the information, whether it be used sub- 
sequently or not" In particular the number of data packet demultiplexing filters which can be programmed and imple- 
mented simultaneously is limited. 

[0006] The two French Patent Applications FR 96 10067 and FR 96 10068 filed on 9 August 1 996 in the name of 
the applicant relate to a module for managing service information in a receiver especially a digital television decoder 
Application FR 96 10067 relates to a.television receiver^^and a process for managing the updating of certain types of 
data stored in an internal dynamic database in the receiver whereas application 96 10068 relates to a process for 
indexing, in the internal database, data received and extracted from the digital stream. Application WO 98/09430, 
designating Europe, the United States. Japan and China, claims priority of application FR 9610068. Applications claim- 
ing priority of FR 960067 have been filed in Europe (Publication number 0823798). China (Pub. 1175826A). the United 
States (application 08/906597), Indonesia (application P-972774) and Japan (Pub. 98508/98). 

[0007] These two patents also describe the requests which an application such as a programme guide may issue in 
order to request this or that item of information from the module for managing the SI data, which module programs the 
demultiplexer; permanent or one-off request, expected or unexpected. 

[0008] According to these two patents, data corresponding to permanent requests are stored in the internal database 
until the deprogramming of the permanent request, whereas data extracted following a one-off request are not kept in 
memory beyond the immediate processing. 

[0009] In the case where the user retraces his steps through the programme guide, it is possible that recently erased 
data may have to be extracted once again. 

[0010] The invention proposes to increase the reactivity of the system in such a case. 

[0011] The subject of the invention is a process for managing service information in a digital television system char- 
acterized in that it comprises, with regard to a receiver of the system, the following steps; 

programming of means (5) for the selective extraction of information from a digital data stream; 
storage of at least some of the extracted information: 

marking of a stored item of information as being updated or non-updated depending on the programming, relating 
to this item of information, of the said means of selective extraction. 

[0012] When the means of selective extraction of an item of information from the stream are deprogrammed, the 
information stored beforehand in the internal database of the receiver are held in the base, but marked as non-updated. 
[0013] Thus, on the one hand, if the user retraces his steps, it is possible to supply him with this non-updated infor- 
mation very rapidly without having to wait for a new extraction. Although the memory of the receiver is thereby kept 
busier, it is possible easily to delete the data which are not updated should the memory become saturated. 
[0014] According to a particular embodiment of the invention, following the formulating of a request of extraction of 
an item of information by an application, the programming and storage steps are carried out as follows: 

if the requested item of information is present in the database, transfer of the item of information to an application, 
programming of the means of selective extraction of the item of information from the data stream and updating of 
the item of information in the database, following the extraction of the item of information from the data stream: 
if the requested item of information is absent from the database, programming of the means of selective extraction 
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and storage of the item of information in the database of the decoder following its extraction from the data stream. 

[0015] Thus, the item of information, when it is present in the base, is transmitted with no waiting to the application 
which made the request therefor. This is the case in particular if it was stored following a recent request by an application, 
5 for example in the case in which a user retraces his steps through a programme guide. There is a high chance that 
the item of information thus stored is still current, or at least that it will satisfy the user. 

[001 6] The resources for searching for an item of information in the data stream and for storing this item of information 
are used only to search for or to update an item of information requested by an application, and not indiscriminately 
for the storage and updating of information. 

10 [0017] According to a particular embodiment, the search means comprise a demultiplexer. 

[001 8] According to a particular embodiment, the marking of a stored item of information as being updated is effective 
throughout the period following the extraction of said item and during which the search means are programmed to 
extract a new value therefrom. Once an item has been extracted, and as long as the filter for extracting it remains 
active, the item can be considered as updated. It can also be considered as updated if an unchanged version number 

'5 is detected in the stream. 

[0019] According to a particular embodiment, the marking of a stored item of information as being non:updated 

^ following its extraction from the stream is carried out in conjunction with a deprogramming of the means for searching 
for this item of information. 

[0020] According to a particular embodiment, the marking of an item of information as non-updated comprises the 
20 associating of this item of information with the date on which the means of selective extraction corresponding to the 
item of information were deprogrammed. 

[0021] This characteristic makes it possible to determine the time elapsed since the last update of the item of infor- 
mation. This makes it possible to judge its obsolescence, especially if its periodicity of transmission is known. 
[0022] According to a particular^embodiment, should the database of the receiver become saturated, information 
2S marked as non-updated are erased in order of seniority of date. 

[0023] According to a variant embodiment, the marking of an item of information is communicated, with this item of 
information, to an application having requested the item of information. 

[0024] Thus, the application can decide on the use made of this item of information depending on the state of the 
marking. 

30 [0025] According to a variant embodiment, should the database of the receiver become saturated^ information 
marked as non-updated are erased in order of seniority of date. 

[0026] According to a variant embodiment, a non-updated item of information displayed on a screen by an application 
is identified visually as being non-updated. 

[0027] The user is thus alerted to the state of the item of information and to the risk that the latter may perhaps be 
3S obsolete. 

[0028] The subject of the invention is also a receiver in a digital television system in which service information, and 
especially programme guide information, is transmitted, the said receiver comprising: 

a data stream demultiplexer the said demultiplexer comprising programmable filters for selective extraction of 
-^0 information from the said stream, 

the said receiver being characterized in that it comprises: 

a memory intended to contain a database of the said receiver the said database comprising information ex- 
tracted previously: 

■^^ - means for marking the information of the database as; updated or non-updated. 

[0029] According to a variant embodiment, the marking as updated or as non-updated is performed as a function of 
the programming of the said multiplexer 

[0030] According to a variant embodiment, the device furthermore.comprises a clock used for marking non-updated 
50 information. - — 

[0031] Other characteristics and advantages of the invention will emerge through the description of a nonlimiting 
embodiment. This embodiment is illustrated by the appended figures in which: 

Figure 1 is a block diagram of a television receiver in accordance with the present embodiment. 
55 - Figures 2a to 2c are timecharts of the exchanges taking place between an application, the data management 
module and the demultiplexer of the device of Figure 1 , 

Figure 3a, respectively 3b is a state diagram illustrating the manner of operation of a one-off request, respectively 
a permanent request, 
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Figure 4 is a diagram of a screen of an application, namely an electronic progrannme guide. 
Figure 5 is a diagram of the database maintained by the management module at a given instant. 

[0032] For further information regarding the format and contents of MPEG and DVB service data, segments and 
5 tables, reference will be made in particular to the following three documents: 

(a) ETS 300 468 - Specification for Service Information (SI) in-Digital Video Broadcast (DVB) systems - January 
23.1996= - 

(b) ISO/IEC 13818-1 (1994) Generic Coding of Moving Pictures and Associated Audio - Recommendation H.220. 
10 also called "MPEG II Systems", and 

(c) ETR 211 - Digital Broadcasting systems for television: Implementation guidelines for the use of MPEG-2 sys- 
tems: Guidelines on implementation and usage of service information. 

[0033] Figure 1 is a block diagram of an integrated decoder/receiver for digital television, of DVB type (Digital Video 
'5 Broadcasting). 

[0034] It is obvious that the invention is not limited to this physical environment but may easily be adapted to some 
other type of transmission of service data, for example transmission by way of modulated data within the frame flyback 
interval. 

[0035] The decoder of Figure 1 is linked to an antenna 1 , itself linked to a tuner 2 of the decoder The signal delivered 
20 by the tuner is demodulated by a demodulator 3. The demodulated data are corrected by a corrector circuit 4 and 
transmitted to a demultiplexer 5. 

[0036] The latter is for example a demultiplexer similar to the one described in French Patent Application 95 15767 
filed on 29 December 1995 in the name of THOMSON MULTIMEDIA. The demultiplexer 5 comprises a number of 
filtering registers, termed filters by extension, programmed by a microprocessot 23 as a function of the various appli- 
2S cations supported by the decoder The demultiplexer compares the contents ofcthe filtering registers with certain pa- 
rameters of the data packets and loads the data packets corresponding to a positive comparison. 
[0037] For the sake of the clarity of the diagram, only the most important connections of the microprocessor 23 are 
illustrated. 

[0038] The audio or video packets or segments filtered by the demultiplexer are stored in predefined areas of a buffer 
30 memory 6 awaiting applications. If necessary the information is firstly decrypted by a decrypter circuit 7 as a function 
of the user's entitlement, before being stored in this buffer memory 6. 

[0039] According to the present example, there are five applications: an audio decoder 16, a video decoder 17. a 
Teletext decoder IS, an access control assembly (comprising the decrypter 7, a checking microcontroller 8 and an 
interface tor a microprocessor card 9 which is linked, in normal operating mode, to a microprocessor card 10). as well 
3S as a service data management module. 

[0040] The decoder also comprises an infrared interface for a remote control 24. the said interface also being linked 
to the microprocessor 23. The latter is connected to a memory 12 containing the operating system as well as the 
resident or downloaded programs for implementing the applications. 

[0041] A modem 13 linked to the switched telephone network 14 is also controlled by the microprocessor 
40 [0042] A character generator 15 allows the generation of command menus or graphics relating to the parameters of 

the decoder or to a particular application. The video signal generated by this character generator is multiplexed with 

one of the video signals originating from the video decoder 1 7 or from the Teletext decoder 1 8 heading for a first SCART 

socket linked to a television 22 or a second SCART socket linked to a video recorder 21 . The multiplexing circuit 20 

is managed by the microprocessor 23. 
4S [0043] According to the present example embodiment, the service data management module is physically speaking 

a program managed by the microprocessor, although conceptually it is an application which processes data packets. 

in the manner of an audio or video decoder, for which dedicated circuits are used. 

[0044] The module is an interface between the service data (MPEG and DVB tables and segments) and customer 
applications (programme guides, telepurchasing, interactive games, etc.). It manages the requests from customer 
^0 applications and maintains an internal database on the strength of the service data received. / - . 

[0045] According to the present example embodiment, the customer application is a programme guide which is also 
managed by the microprocessor. 

[0046] A number of functions intended for formulating the requests relating to information required by the applications 
are made available to the customer applications by the management module. 
^5 [0047] The request functions operate asynchronously. The response to a request, if there Is a response, is notified 
to an application by the management module when this response is available. This requires the implementation of a 
request function identification mechanism. For this purpose, an identifier is chosen by the application for each request 
issued and transmitted together with this request. Th is identifier is tied to the notification of response by the management 
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module. 

[0048] Figures 2a to 2c illustrate the three cases of exchanges, following a request, between the customer application, 
the service data management module and the source of these data, namely the demultiplexer/buffer memory/micro- 
processor assembly. 

5 [0049] Figure 2a relates to the case in which the internal database ("cache memory") contains the information item 
requested by the customer application. The latter's request is followed by notification of availability of this item of 
information. The item of information being in- this case present in the database, the notification of response is almost 
immediate. In this case, no item of data has been transferred to or from the demultiplexer. Data transfer to the application 
is carried out through a buffer memory to which the management module writes the data. The area of the buffer memory 

10 to be used is identified in the application's request. The application, once notified, will read the data therefrom in due 
course. This case will be seen in greater detail later. 

[0050] Figure 2b illustrates the case in which the item of information requested does not appear in the internal da- 
tabase. In this case, the customer application's request is likewise followed by notification by the management module 
to the application intended to inform it of the temporary unavailability of the information Item, and then of a command 

^5 addressed by the management module to the demultiplexer When the segment or segments corresponding to the 
information item sought have been found in the data stream, demultiplexed and stored in the buffer memory, the de- 
multiplexer notifies the Si management module that these segments are available. After reading and reformatting the 
data of the segments, the management module in turn notifies the customer application that the information Item sought 
is available. As io the previous case, the module writes the item of information sought (which may be just some of the 

20 data from the segment) to a buffer memory allocated during its initial request by the customer application. Hence, in 
this case this notification arrives more slowly than in case 2a. 

[0051] Figure 2c illustrates the case in which the initial request such as that of Figure 2a specifies that the changes 
in the information sought are to be signalled. In this case, the filters of the demultiplexer which have enabled the data 
packet containing this item of information to be extracted from the data stream are maintained at the previous values 
25 instead of being deactivated. This type of request, termed a permanent request, will be described in greater detail below 
[0052] According to the present example embodiment, there are four types of request: 

(a) One-off request: 

30 [0053] When such a request Is addressed by the application to the management module, the latter makes its re- 
sources (filter and memory) available only up to the moment at which the data requested are transferred to the appli- 
cation. The resources are in principle freed immediately. 

(b) Expected one-off request: 

35 

[0054] This request possesses the characteristics of the one-off request, but possesses a lower priority. The man- 
agement module maintains two FIFO type memories, one for the expected requests and the other for the unexpected 
requests. Expected requests which are waiting are always processed after the unexpected requests. 

-^0 (c) Permanent request: 

[0055] The resources of the management module are maintained, even after the data requested are demultiplexed 
and transferred. Whenever a change occurs in these data, notification is transmitted to the application. The manage- 
ment module therefore performs systematic monitoring, doing so until the application sends a command to interrupt 
-^5 this monitoring. 

(d) Expected permanent request: 

[0056] This request is similar to the permanent request, but has a lower priority level. 
so [0057] The priorities attached to the requests do not of course in any way prejudge the order in which the data relating 
to these requests are actually received. This order depends also on factors such as the periodicity of each data item 
and the instant at which the request is formulated relative to this period. 

[0058] Figure 3a is a state diagram of a one-off request, whereas Figure 3b is a state diagram of a permanent request. 
[0059] Whenever an application formulates a request, a request type must be associated therewith. 
55 [0060] In the case of a permanent request, the data retrieved from the stream are additionally stored in the internal 
database in the management module. This is not the case for the data extracted following a one-off request, for which 
no copy of the data is preserved. When a new version of a table containing data relating to a permanent request is 
detected, the appropriate data from this table are compared with the data in the database. A change of version is 
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indicated by a change of value of a parameter termed Versionjd" or "version.number" transmitted with each table. 
A notification of update is not transmitted a priori unless at least one of these data has been modified. The version 
identifier of the table "versionjd* is in fact modified regardless of the modification occurring in the table, even if it 
relates only to data not requested by an application. This mechanism avoids the transfer of redundant data between 

5 the application and the management module. 

[0061] f^oreover, application requests are distinguished from elementary requests. Application requests are, as their 
name indicates, requests issued by the customer applications. An application request is translated by the St manage- 
ment module into as many elementary requests as necessary. In the present context, an elementary request is one 
which can be translated into a single filter at demultiplexer level. The elementary requests are determined in such a 

10 way that the data to which they relate do not overlap. 

[0062] Two tables of requests are maintained by the SI module: A table of application requests and a table of ele- 
mentary requests. 


Table of appHcation requests 

Request identifier 

Type 

Function 

Wait 

SingNB 

SLIst 

Parameters 























Table of elementary requests 


25 


Request identifier Function 


State 


Type 


Date 


Number of application requests Parameters 


30 


[0063] The table of application requests comprises the following elements for each request: 


40 


a request identifier, 

the type of the request (expected one-off. unexpected one-off ...), 
the function of the request. 

'Wait': Number of corresponding elementary requests waiting, that is to say which have not yet given rise to a 
response (a first notification to the application having issued the request is sent when this digit is equal to zero), 
'SingNB': Number of elementary requests which have not given rise to a transfer of data to the buffer memory 
'SList': List of identifiers of elementary requests associated with this application request. 

parameters linked with the application request (for example, identification of a service for which a list of events is 
sought). 


[0064] The table of elementary requests comprises the following elements for each elementary request: 


45 


SO 


an identifier for the request, 
the type of the request, 
the function of the request, 
the state of the request, 

the number of application requests linked with the elementary request, 
the date of inactivation of the request (if relevant) 
parameters linked with the elementary request. 


55 


[0065] When the SI management module translates an application request into an elementary request or requests, 
it checks whether or not the table of elementary requests already contains these requests. A new elementary request 
is inserted into the corresponding table only if an identical request does not already exist. This makes it possible to 
avoid the use of the resources of the demultiplexer to redundant ends. 

[0066] Two elementary requests are regarded as identical if they have the same function and the same parameters. 
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If an elementary request is already present in the corresponding table, then the SI module checks the tyjDe of the 
already-existing elementary request. If this type has lower priority than the type of the new elementary request (this 
being the application request type which gave rise to this new elementary request), then the type of the existing ele- 
mentary request is modified so as to take the new value. The classification of request types from lowest to highest 
5 priority is: expected one-off, expected permanent, unexpected one-off, unexpected permanent. 

[0067] The subsequent elements of the table of application requests are updated following the programming or mod- 
ifying of corresponding elementary requests: Wait, SList. The link with^he contents of the table of elementary requests 
is thus established. 

[0068] The table of elementary requests also has another role: it provides the possibility of determining whether or 
'0 not a data item is present in the base and if this data item is or is not up to date. 

[0069] The "State" field of a request from this table can take one of the following values: 

'Waiting*: the request is active, but the data have not yet been received: 
'Ready': the request is active and the data have been stored in the database and are updated; 
IS - 'Non-updated'; the request is no longer active and the data are stored in the database, but are no longer updated. 

[0070] The table of elementary requests also counts up. for each elementary request, the number of relevant active 
application requests. This number is incremented or decremented as dictated by the breaking down of new application 
requests or the deprogramming of old requests.. When this number falls to zero for an elementary request, the state 
20 of the latter becomes 'non-updated' (if previously its state was 'Ready') : in other words, it is inactive. The data extracted 
previously, if there are data, remain stored in the base. 

[0071] An elementary request for which the number of application requests falls to zero and which has not, for one 
reason or another stored information in the base, is deleted from the table. The corresponding filter of the demultiplexer 
Is freed. The reasons for this may be diverse: overly fast deprogramming before"^ data could be obtained, requested 
2S data not broadcast, etc. 

[0072] An inactive elementary request can be reactivated by an appropriate application request, or be deleted from 
the table of elementary requests when it becomes necessary to free some space in the occupied memory in the da- 
tabase and when the data corresponding thereto are erased. 

[0073] The date of inactivation of a request is stored in the table of elementary requests. In the present case, this 
30 date consists of the value of the system clock, this clock being synchronized with that of the encoder. However it is 
also conceivable to employ some other type of clock. 

[0074] When the data corresponding to an elementary request (of one-off or permanent type) are demultiplexed, 
they are transferred to the buffer memory. This transfer takes place as many times as there are links with application 
requests. The number of elementary requests 'SingNB' in each of the relevant application requests is decremented. 

55 Notification of the availability of the data by the SI management module to an application is performed only when this 
number reaches zero for this application, that is to say when all the elementary requests linked with the application 
request issued by the application have given a result and have transferred it into the buffer memory. 
[0075] By contrast, should there be a subsequent change of data in the base in respect of an elementary request, 
this change is notified immediately to the relevant applications. 

40 [0076] Figure 5, described later gives an example of the two tables in a specific case. 

[0077] When an elementary request is stamped as being 'non-updated*, this does not mean to say that the data in 
the base are no longer actually up to date, but simply that there is a probability that this Is so. given that the request 
from which they arise has not been maintained for a period of time which can be determined from the above mentioned 
date of inactivation. 

-^5 [0078] When the management module transfers data into the buffer memory with a view to transfer to the application, 
the contents of the 'Date' field or fields and of the 'State* field or fields is also stored there. These values will be read 
by the application which will decide on the use of this information. When the state is 'Ready', the data are up to date- 
When the state is 'non-updated', they are not up to date and the 'Date' field indicates how old they are. If the application 
is a programme guide, the data displayed stamped as not being updated are displayed in such a way as to identify 

so them as such: for example, shaded display or display in a colour which is distinct from ah item of information which 
would be updated. " " '-r 

[0079] When the state of an elementary request is 'Ready': the data are up to date. To indicate this to the application, 
during the transfer of the data, the transferred value of the 'Date' field is zero. 

[0080] Although according to the present embodiment, only the permanent elementary requests (whether expected 
55 or not) give rise to storage of the data extracted in the database, there is provision according to a variant embodiment 
also to store the data corresponding to one-off requests. It will of course be necessary in this case also to maintain the 
elementary requests of one-off type in the corresponding table. 

[0081] Whether or not non-updated data have been read in the internal database following a request, the filters of 
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the demultiplexer are programmed (if this has not already been done) with a view to extracting the most recent values 
from the stream. These values, once extracted from the stream, are written to the database, if necessary overwriting 
the oldest data. The changes of state of the elementary requests are made accordingly: a request which already exists 
in the table can go from the *Wait' state to the 'Ready' state, but also from the 'Non-updated' state to the 'Ready' state 

s and vice versa. If there are no elementary requests corresponding to the data to be extracted, they are of course created. 
[0082] According to the present example embodiment, the management of the 'versionjd' parameters is performed 
at the level of the demultiplexer. Two types of filters are used: a first type in which the version number of thejtem of 
information to be retrieved is masked (the first version detected is demultiplexed, irrespective of its version number) 
and a second type in which the version number has a specified particular value (only the item of information having 

TO this version number would be demultiplexed). 

[0083] When an elementary request is generated and no corresponding filter already exists, it is the first type of filter 
which is employed. Once the corresponding item of information has been detected and extracted, if the elementary 
request is of permanent type, the value of the version number extracted is incremented and added to the existing filter: 
a filter of the second type mentioned above is thus created. It is thus certain that the next version of the item of infor- 

TS mation will be detected. 

[0084] It is of course conceivable to store the values of the version numbers in the database. 
[0085] The cleaning up of the database with a view to freeing some memory is performed with the help of the date 
indicated in the 'Date* field of the table of elementary requests. Elementary requests in the 'non-updated' state as well . 
as the data bound up with these requests are deleted in order of seniority. This cleanup is carried out when the database 

20 is full. It is carrieti out on the initiative and under the control of the SI management module so long as it relates only to 
elementary requests in the 'non-updated' state. When the database is full although there are no longer any requests 
in the 'non-updated' state, this fact is notified to the applications. An additional cleanup may then be carried out under 
the control of the applications. 

[0086] One of the roles of the service data management module is to program the filters of the demultiplexer In order 
25 to fulfil this function and allow fast access to the desired data, it maintains an image of the physical structure of the 
network or networks to which it has access. 

[0087] Documents (a) and (b) define ten tables giving information about the configuration of the network or networks, 
multichannel packages, services and events transmitted. The tables are identified by particular PID (Packet Identifi- 
cation Data) values and particular table identifier values (table_id). the values of which are defined by the said docu- 
30 ments. Each table contains a version identifier making it possible to determine whether the contents of this table have 
changed from one transmission of the table to the next. 

[0088] The table in which we are interested here is the table called NIT (standing for Network Information Table). 
The NIT table comprises information about a given transmission network, especially the list of services available per 
transmission channel (or Transport Stream). 
35 [0089] The data management module constructs an internal indexation of the networks, channels and services avail- 
able. When the decoder is set going or when the NIT table is updated, a logic key is allocated to each of the services 
available. This key is the index for this service in the database maintained by the module. 

[0090] In a DVB system, a service can be located in a unique manner via the path comprising the following variables: 


-^0 - network_id (network identifier), 

(transpori_streamJd: originaLnetworkJd) pair, 
servicejd (actual service identifier). 

[0091] The three variables are natural integers coded over 16 bits. 
•f5 [0092] Three types of list are created, one list for the networks, one list of channels for each network and one list of 
services for each channel. 

[0093] An element of the list of networks is created whenever an NIT table comprising a new network is demultiplexed. 
To do this, the transport packets whose PID is equal to 0x001 Dare filtered. These packets in fact contain the NIT tables, 
additionally identified by a variable table_id. A 4-bit code is associated with each network, in the order in which the 
50 corresponding tables are demultiplexed. The code is the index of the address pointer for the structure comprising the 
information relating to this. network. 

[0094] The NIT table comprises the list of channels for this network, as well as the list of services available for each 
channel. 

[0095] For each network in the list of networks, a list of channels is created. Each element of a list of channels is 
5S indexed with the aid of 5 bits. The list contains the address pointers for the structures comprising the data specific to 
each channel. The logic key for identifying a channel in the database is composed of the 4 index bits for the network, 
followed by the 5 bits of the index of the channel of this network. 

[0096] For each channel, a list of services is created, comprising the identifiers of the services described by the NIT 
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table. Each service in a list is indexed over 7 bits. The logic key of a service in the database therefore comprises in 
total 16 bits: 4 network index bits. 5 channel index bits and 7 service index bits. 

[0097] An event of a service will be identified with the aid of the 16 bits designating this event (event_id variable of 
the table), to which will be added the 16 bits of the logic key of the associated service. 
5 [0098] The structure of the database (excluding events) is organized according to the following structures: 
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Cu r ran tK«x t£ vttn t 
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CurrentEventTit le 
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[0099] The variables whose name contains the term "Address" are pointers to memory areas corresponding to the 
start of a data structure. 

[0100] The other variables correspond to information extracted from the data stream. To aid understanding, these 
variables are followed in brackets and quotation marks by the name used in document (a). 

[0101] It will be noted that the lists of networks, channels and services are each organized into arrays, each array 

being composed on the one hand of eight pointers to data structures of network, channel or service type, and on the 

other hand of a pointer to a possible array containing the remainder of the list. This last pointer is null when there is 

no other array, that is to say when an array contains the last elements of a list. This latter pointer is not indexed. 

[0102] The arrays contain eight elements, this corresponding to a power of two. This makes it possible to determine 

the array which contains a desired pointer by masking, in this case, the last three bits of the channel index. 

[0103] The database array contains a pointer to the array containing the first part of the list of networks. 

[0104] The NetworksList array contains the pointers to the first eight networks. According to the present example 

embodiment, there are at most two NetworksList arrays containing the complete list of networks. 

[0105] The Network array contains the information relating to a given network, as well as a pointer to a first array of 

the list of channels associated with this network. 

[0106] The structure of the other arrays is similar to what has just been stated, fvloreover, it is easy to extend it to 
the events and to other types of data. 

[0107] According to a variant embodiment, the requests relating to the data concerning the structure of the network, 
of the channels and of the services are requests of permanent type, the aim of this being to keep the image of the 
array constantly up to date in the database. 

[0108] In their exchanges with the management module, the applications use logic keys. These are translated by 
the module into a memory address corresponding to the location at which the item of information is stored. They form 
part of the parameters stored in the tables of requests. 

[0109] Figure 5 is a diagram of the database of the management module in the case of the existence of a network, 
comprising two channels, each channel itself comprising two services. 

[0110] The above mentioned table of application requests gives the list of requests being formulated by the applica- 
tions. According to the present example, the only request in progress is a request of permanent type intended to retrieve 
the list of services present on a network. 
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(01 11] tn the present case, given that there are two channels in the network, two elementary requests are necessary 
to translate the application request: one elementary request per list of services or else per channel is written into the 
table of elementary requests. 

[0112] In the figure, the filters corresponding to each elementary request are to be found on the left of the table of 
elementary requests. 

[01 1 3] It is assumed that at the instant illustrated by Figure 5, the service lists have been input a first time. Given the 
permanent nature of the application request, the corresponding filters, as well as the contents of the database relating 
to this request are maintained after the first occasion on which the expected data are obtained. 
[0114] The digits identifying the branches joining a list and an element in this list correspond to the index (logic key) 
of this element in the list. 

[01 1 5] The application now seeks to obtain the list of events in progress in the network. There is one event in progress 
per service: this makes it necessary to filter the corresponding 'Current/Next EIT' table ("Event Information Table"). It 
will be assumed in the remainder of the account that such a table is indeed broadcast for each service, that is to say 
that the flags EIT_present_following_flag of the service description table have the value 1 for these services, 
[0116] The request issued by the application comprises, for a given service, the following parameters: 

a request identifier. 

the type of the request, 

the logic key of the relevant service, 

a memory address of a buffer memory intended to receive demultiplexed data from the SI module. 

[0117] It will be assumed firstly that the base contains no data item relating to the events in progress or the next 
events, that is to say that the table of elementary requests contains no elementary request relating to these data. 
[0118] The programme guide application searches for example for the current and next events of the second service 
(T) belonging to the first channel ("0") of the first network (-0"). This request follows a command by the user to display 
information about the programme in progress and the programme immediately after the programme in progress of a 
given service, for example Canal+ (French TV channel). 
[0119] The logic key of the service concerned is then: 
0000 00000 000001 

[0120] A corresponding application request is transmitted to the SI module. This request will be of permanent type. 
Given that within the framework of this example, only the current and next events of a single service are asked for by 
the application, this request is elementary and ought not to be broken down further by the SI module. The elementary 
request is written into the corresponding table of requests. 

[0121] Additionally the SI module programs a filter of the demultiplexer so that the filtering of the EIT table relating 
to this request is carried out correctly. The value of the PID of the packets comprising the "Current/Next" EIT tables is 
0x0012, according to document (a). The values of the service identifier ("servicejd"), channel identifier 
("transport_streamJd" and "original network_id") which are necessary in order to determine which is the correct EIT 
table out of those broadcast are available in the database by virtue of the logic key The state of the elementary request 
in the table of elementary requests is moreover set to the "Waif state. 

[0122] Once the correct EIT table has been detected, the SI module extracts from the packets the values of the data 
to be stored in its internal database. According to the present example embodiment, these data are those appearing 
in the "CurrentNextEvent" data structure described above. The SI module notifies the requesting application of the 
presence of the data and copies them into the buffer memory reserved beforehand by the application. In the database, 
the "CurrentNextEventAddress" address pointer of the Service data structure corresponding to the path indicated by 
the logic key is programmed with the memory address corresponding to the "CurrentNextEventAddress" structure. The 
state of the elementary request in the table of elementary requests switches from "Wait" to "Ready". 
[0123] It should be noted that there is at most one current event and one next event per service. There is therefore 
no reason to index, in this particular case, the structure of the "CurrentNext Event" data structure since it is already 
fully identified by the logic key leading to the service on which it depends. 

[0124] The case would be different if the contents of the EIT tables containing chronological series of events were 
loaded. In this case, indexation could prove to be necessary, 

[0125] At one time or another the application will cancel its request, for example following a command by the user 
to reclose the programme guide. Given that, in this case, there are no more application requests in progress which 
make reference to the elementary request relating to the current/next event, the SI module frees the filters of the 
demultiplexer and writes the present value of the system clock into the "Date" field of the table of primitive requests. 
The state of the request becomes "non-updated", assuming that data have actually been demultiplexed and stored in 
the base beforehand, which is the case here. In the. contrary case, they would simply have been erased from the table. 
[0126] According to a variant embodiment, the management module itself generates certain requesjs relating to the 
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structure o\ the networks (especially the list of networks and the associated lists of channels) and maintains them 
permanently. 

[0127] It should be noted that the invention is not limited solely to the transmission of data by satellite, radio relay or 
cable, but may be implemented in any system in which data or packets of data appear periodically in the data stream. 
This is the case in particular for recorded or prerecorded data streams. 

[0128] Moreover, whereas the examples given relate more particularly to service data, it is clear that the invention 
is not limited to this type of data. So-called private data may^ for example, be processed in an analogous manner 

Claims 

1. Process for managing service information in a digital television system characterized in that it comprises, with 
regard to a receiver of the system, the following steps: 

programming of means (5) for the selective extraction of information from a digital data stream; 
storage of at least some of the extracted information: 

marking of a stored item of information as being updated or non-updated depending on the programming, 
relating to this item of information, of the said means of selective extraction. 

2. Process according to Claim 1, characterized in that following the formulating of a request of extraction of an item 
of information by an application, the programming and storage steps are carried out as follows: 

if the requested item of information is present in the database, transfer of the item of information to an appli- 
cation, programming of the means of selective extraction of the item of information from the data stream and 
updating of the item of information in the database, following the extraction of the item of information from the 
data stream: 

if the requested item of information is absent from the database, programming of the means of selective ex- 
traction and storage of the item of information in the database of the decoder following its extraction from the 
data stream. 

3. Process according to one of Claims 1 or 2, characterized in that the means of selective extraction comprise a 
demultiplexer. 

4. Process according to one of Claims 1 to 3, characterized in that the marking of a stored item of information as 
being updated is effective throughout the period following its extraction and during which the means of selective 
extraction are programmed to extract a new value therefrom. 

5. Process according to one of Claims 1 to 4, characterized in that the marking of a stored item of information as 
being non-updated following its extraction from the stream is carried out in conjunction with a deprogramming of 
the means for searchirig for this item of information. 

6. Process according to Claim 5. characterized in that the marking of an itern of information as non-updated comprises 
the associating of this item of information with the date on which the means of selective extraction corresponding 
to the item of information were deprogrammed. 

7. Process according to Claim 6. characterized in that if the database of the receiver becomes saturated, information 
marked as non-updated is erased in order of seniority of date. 

8. Process according to one of the preceding clairns, characterized in that the marking of an item of information is. 
communicated, with this item of information, to an application having requested the item of information. 

9. Process according to one of the preceding claims, characterized in that a non-updated item of information displayed 
on a screen by an application is identified visually as being non-updated. 

10. Receiver in a digital television system in which service information, and especially programme guide information, 
is transmitted, the said receiver comprising: 

a data stream demultiplexer (5). the said demultiplexer comprising programmable filters for selective extraction 
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of information from the said stream, 

the said receiver being characterized in that it comprises: 

a memory (12) intended to contain a database of the said receiver, the said database comprising infor- 
mation extracted previously; 

means (23) for marking the information of the database as updated or non-updated. 

Device according to Claim 10, characterized in that the marking as updated or as non-updated is performed as a 
function of the programming of the said multiplexer (5). 

Device according to one of Claims 10 or 11, characterized in that it furthermore comprises a clock used for marking 
non-updated information. 
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